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mate equation between the pressure adient on the one 

force due to rotation on the other. Hence, at these levels, 
if dp/dn is the maximum horizontal pressure gradient, 

hand and the combined centrifugal P orce and deflection 

V 2 = - p ~ ( 2  w sin g5 + x tsn 41, approximately, 

in which p i s  the density of the air at the level under con- 
sideration, V the wind velocity, w the anoular velocity of 
rotation of the earth, q5 the latitude, a n f R  the radius of 
the earth. 

A little calculation shows that the second term in the 
perentheses is always small, except in very high lati- 
tudes, in comparison with the first. Thus for a west 
wind moving 22.4 meters per second (50 mis./hr.) , at lati- 
tude 45', the h t  term is about 30 tinies greater. than the 
second. Hence, under these conditions, 

g= - 2 p v w  sin 4, approsimntely. 

But, as just explained, the horizontal pressure gradient, 
dp/dn, is roughly constant between 5 and 10 kilometers de- 
vation. Hence at any given latitude, p V ,  the mass flow, 
or mass of air crossing unit normal area per unit time, 
tends to remain constant with change of dtitucle from 
4 or 5 kilometers above sea level up to tlie isot;hernial 

In other words, through this region, pV, at nlti- 
#:?is equal to p'V' at altitude h', nearly. This rele- 
tim between the density and velocity of the Rtrnosphere 
at different levels is known as Egnell's law: determiiied 
empirically by himself, as also previously by H. H. 
Clayton,@ from cloud observations. Obvious1 p V  has 

adient is a maximum, that is, at about 8 kilo- 
a maximum value a t  that level a t  which tlie K orizontal 

meters pr=uref a ove sea level. 
BELATION OF VELOCITY TO ALTITUDE ABOVE 5 KILO- 

METERS. 

Obviously, if the temperature is constant, as for sim- 
plicity we may assume it to be, 

But, as already seen, under this condition of constant 
temperature, through a considerable range of altitude- 
that is, from below 5 to above 10 kilometers- 

h' 2 - -9 roughly. 
V'- 7l. 

Hence, 
L 

P h' 
T i - ,  roughly. P h  

But, as explained above 
p V =  p /  V', nearly, 

therefore, 
V h  --- v!-h/~ approximately, 

or the velocity of the wind through the levels in question 
is roughly proportional to the altitude. 

Above the isothermal level over the regions between the 
thermal equator and latitude 50' or 60' the horizontal 
temperature gradient decreases, and resently even re- 

and therefore the corresponding pressure gradient also 
verses, with increase of elevation, as s % own by figure 2, 

8 Com esrendus 1803 186360. 
B W&I In Am&. met)]. job., Boston, August l893, lO:l77. 

50548--1&--2 

Hence the maas flow decreases as shown by 
p V, likewise decreases wit elevation above this criticd @Y 3. 

value at or 
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I. 
1. Introduction.-It is a well-known fact that for the 

Far East the great pressure maximum over Siberia 
and the dee barometric minimum to the south of the 

of the atmosphere in winter, while the great .Pacifia 
anticyclone and the continental low area are them sum- 
mer counterparts. The weather anomaly of the Far 
East, especial1 of this country [Japan] is closely and 

and intensities of these atmospheric centers. 
In  1910 the author published a short paper containing 

a number of examples of simultaneous correlations in air 
temperature and rainfall at some places in the Far East. 
The present note mill give a few examples of the remark- 
able interdependence existing between the pulsations of 
the Siberian anticyclonic system in winter and the air 
temperature anomal of the east coast of Japan in the 
following summer. ?hie investigation of this correlation 
may be of some interest for the solution of the fascinab 
ing problem of the climatic forecast which aims at pre- 
dicting the general character of a coming season montha 
in advance. 

2. Uethod and data.-As an index of the intensity of 
the center of action the absolute value of the barometric 
pressure a t  a locality situated in the center is not a 
suitable one. The true measure of the intensity is the 
barometric gradient. The barometric readin 

pheric center, may e of great service in estimatin 
intensity of this center. But the great altitu e of 
Irkutsk requires a large correction to be added to reduce 

reduces the value of those, readings as data r t I y  or the 
ita barometric readings to sea level and this 

present investigation. In calculating the barometric 
adient the most proper material is the pressure data of 

f$e meteorolooical stations lying near sea level. I have 
therefore usezthe results oi observations taken at the 
observatories at Zikawei, Nafa, and Izugahara. The 
geographical coordinates of these observatories are : 

Aleutian Is Q ands are tlie prominent centers of action 

causally relate B to the occasional change in the positions 

Irkutsk Observntor , lying in the heart of t r e atmos- at the 

f the 
g 

~~ 

Observatory. Longltude. Latitude. Altituda &% l--l--l-l- 
Meter#. 

1886 

First were com uted the differences between the sea- 
level ressures at i$ ikawei and Nafa, nnd those at Zikawei 

distant from Zikawei these differences of pressure may 
be considered as t,he components of tho required pressure 
gradient. From these components we have computed 

and P zugahnra. Since Nafa and Izugahara are equally 



18 MONTHLY WEATHER REVIEW. JANUARY, 1916. 

la.. ................... 
lsol ..................... 
lsoB.. ................... 
1880.. ................... 
loo0 ..................... 

the resultant gradient at Zikawei by the graphical 
method.' "he calculated gradients are not espressecl in 
the customary unit, simply because it is unnecessary to 
do 80 for the present investigation. 

Table 1 gives the component gradients n.nd t,heir re- 
sultant for the mean pressure at Zikawei for hltwch. 

TABLE l.-Bmmh.ie gradkt  at Zikaulei for Afarclr. 

7.3 
5.7 
0.0 
6.0 
6.9 

The data utilized in the above and following calculations 
are taken from the Annual Reports of the Central Meteoro- 
logicd Observatory, Tokyo, and Bulletin des Observations 
de I'Obscrvatoire de Zikawei, Annee 1910. All the pres- 
sure rendin have been corrected for s t anda rdpv i ty  

logical Tables. 
and reduce CF to sea level, using the International eteoro- 

especii f ly of air tem erature, in northeastern Japan is 

11. A E  TEMPERATURE. 

3. Correlation between Ha.rch barometric gradient at 
Zikawei and JdpAugust  air temperatwe on the eaet 
coast o Jccyan.-h summer the anomaly of weather, 

closely connected wit the crturbation in the intensity 
of the Pacific anticyclone. !& July and the early part of 
August the western mar in of the grand barometric 

and sends cooler air currents to our northeastern prov- 
inces, causing a fall of tem erature there. F'mm my 
daily exercise in charting t % e weather materials sent 
telegraphically from the various parts of Japan and the 
continent [Asia] I have incidentall noticed that the 
summer high barometer over the %acific is preceded 
by the lower barometer on the continent in tho past colder 
month. I have tried, therefore, to h d  the correlation, if 
any exists, between the barometric height on the con- 
tinent durin the winter and the air temperature on the 

In March the anticyclonic system on the continent is in 
the declining stage. Hence the barometric gradient for 
March may serve as an index of the remnant activity 
of the continental [Asiatic] atmospheric center. After 
many laborious computations and comparisons I have 
found there exists a well-established interrelation between 
March barometric gradient (z) at Zikawei and the mean 
air temperature (y) for July and August at  the stations 
on the east coast of Japan, as can be seen from Table 3. 
On the east const of Japan we have three meteorological 
observatories having long and homogeneous series of 
observations. Their names and positions are: 

1 
maximum estencls towar d the east coast of Hokkaido 

east coast o B Japan in the following summer. 

[ Longitude. I Latitude. Altltude. 1 -  
___ 

Observatory. 

PreasUre 

(7eo+). 
Year. 1 at Zikawei 

Presrmre differences. 

Zhwei- 
Nsfs. 

mm. 
3.3 
5.0 
2.5 
3.2 
1.9 

4.0 
3.2 
4.3 
2.3 
2.5 

2.1 
0.0 
2.2 
3.8 
3.7 

2. 3 
2.9 
3.2 
3.7 
2.5 

Zikawei- 
Z l l g a h 3 n .  

mna. 
-- 

l . s  
1.7 
1.0 
2.4 
1.1 

1.1 
-0.0 

0.9 
2. 1 
1.9 

1.4 
0.0 
0.3 
1.2 
1.0 

2.7 
1.9 
1.8 
1.2 
1.1 

. I  

1891.. ................... I mmb.9 
1891.. ................... 6.7 
lam ..................... 5.1 m.. uos ..................... ................... I ;:: 

I N.--E. 
3.35 I 121 

3'45 ! 109 
1:95 120 

5.00 I 131 
2 5 0  130 

4.05 
3.75 
4.35 
2.65 
2.70 

138 
102 
14 1 
100 
109 

114 
153 
115 
135 
13; 

91 
115 
120 
131 
127 

1001.. ................... 7.0 
1001 ..................... 
1908.. ................... 
1001.. ................... 5.2 
lw6 ..................... 6.7 

m ..................... 6.5 
1001. .................... 6.0 
loDB.. ................... 
loOD. .................... 
1910.. ................... 

2.20 
0.75 
2.30 
3 .m 
3.75 

3. OS 
3. n.5 
3.311 
3.75 
2.55 

Table 2 gives the component radieiits and their 
rwultant.for the mean pressure at gkawei for the t h e e  
months, January to March: 

TABLE 2.-Baromtric gradient at Zikawcia for the period JtrnzinmJ to 
March. 

I Pressure 

I (7M+). 
YeSr. 1 at Zikawei 

Pressure differences. 
tarometric 
gradient. Azimuth. 

-- 
h7.- ' E .  

115 
130 
120 
110 
110 

n1m. 
1.3 
4.9 
5.0 
3.4 
3.2 

1.1 
4.6 
4.1 
3.6 
'I. 7 

3.9 
2. 2 
3. I 
3.7 
3.5 

3.9 
4.3 
5.2 
4.0 
3.8 

mm. 
2.7 
2.2 
2.7 
2'. 5 
2.0 

2.3 
1.3 
1.4 
2. 2 
2.5 

3.5 
1.0 
2. 8 
1.6 
2.4 

2.3 
2.0 
2.0 
2.1 
2.7 

4.4 
4.9 
8.1 
3.0 
5.3 

1891.. ................... 
1891 ..................... 
lam. .................... m ..................... 8.0 rn ..................... . 1 7.1 

1(pB ..................... I 8.7 120 
130 
125 
120 
125 

~~~~ ~ m.. ................... 8.1 m ..................... 6.9 
1899.. 
1900.. ................... ................... I ::: 

4.4 
2.3 
3.Y 
3.8 
3.7 

110 
110 
10.4 
I24 
113 

Nemuro.. ...................................... 
Miyako ......................................... 
Isinomoh-I.. .................................... 

1901.. ................... 9. 2 
lwlp ..................... 7.7 
1908 ..................... 
1m.. ................... 
1905.. ................... 7.1 

I 

In Table 3:- 
z= the barometric gradient a t  Zikawei for March. 

&=its  departure from the average. 
y= tho mean air temperature at  any locality on 

Ay=its departure from the average. 
[Japan's] east coast for July and August. 

1 m . .  ................... 7.4 
1907.. 
1 m  ..................... 
loOD.. ................... 
1910.. ................... 7.3 

................... 1 3;: 4.0 
4.4 
4.8 
4.7 
4.0 

118 
lli 
116 
125 
110 

1 Ok& T On the g n  hicsl method for 6 n d h g  the barometric gradient. Jour. 

1 Press& at dafa and Iz&ahara not reproduced here-c. A. jr. 
8 Prssaures at Nafa and Isugahara here omitted<. A. jr. 

met'l. am' Japan April, 13 p. 91. 
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Stat la .  

I have also computed the coefficient of correlation, P, 
and its probable error, 20, by the following formula 

Zikawei. 

TABLE 3.-Correlation between Xarch barometric gadimt  at Zikawei 
and July-August air temperature8 in northeasleni Japan.‘ 

m 1 .  ....... 
1899 ........ 
18BJ.. ...... 
1891 ........ 
18R5 ........ 

3.35 
5.00 
2 5 0  
3.45 
1.95 

1886 ........ 
ulo7 ........ 
lseo ........ 
19W ........ 
lsoB, ...... 

4.05 
3.75 
4.35 
2.85 
2.70 

Z ( & I ) ~  ...................................... .....i 17.36 

z(i\r.Ayr ........................................ ~ 13.33 

w ................................................ I + o . 0 ~  

S ( ~ y p  ........................................... 17.89 

r ................................................. i + 0.750 

17.36 
31.5s 
1S?S + 0.751 
o.aI9 

1001 ........ 
lsoa ........ 
1903 ........ 
1904 ........ 1w ........ 
1w)6 ........ 
1907 ........ 
1908 ........ 
1900.. ...... 
1910.. ...... 

2.20 
0.75 
2.30 
3.80 
3.75 

3.05 
3.05 
3.30 
3.75 
2 55 

- 

zilmwei. 

... 

AZ 

+o. 21 + 1.89 
-0.61 +o. 34 
-1.16 

+o. 94 
+O. 6.4 
+l.  21 
-0 .w 
-0.41 

-0.9.l 
-2.36 
-0. s1 
+O. 69 
-0.64 

-0.06 
-0.06 
+o. 19 
+O. 6.1 
-0.513 

........... 

- 

Neniuro. 

.. . 

July alone.& 
Nemuro. 

Nemuro. 

where n is the number of cases. 
The results of the computation are as follows: 

TABI,E 5. 

- ......... 
Year. 1 z -- Y Y AV 

..... 

+O. 5 
+1.8 
-0.2 

-1. I 

+O. 5 
+O. 4 +o. 1 
-0.4 

0.0 

-..1 
-0.6 
+?. 0 
-0.9 

-0.4 
-0.1 
-0.9 +o. 3 
-0.0 

+I. a 

+!. 6 

.......... 

0. 7 
3.2 

-0.8 
1.5 

-1.5 

0.2 
-0.9 

0.6 
0.6 

-1.4 

0. 2 
-1.9 
-0.3 

2.4 
0.4 

0.4 
-0.0 
-2.6 

0. li 
-0.6 

........... 

15.9 
17.2 
1 5  2 
16.6 
14.1 

15.9 
15.0 
15.5 
15.0 
15.4 

16.0 
13.3 
14.8 
17.4 
14.5 

15.0 
15.3 
14.5 
15.7 
14.8 

15.4 

14.6 
17.1 
13.1 
15.4 
12.4 

14.1 
13.0 
14.5 
14.5 
13.5 

14.1 
12.0 
13. G 
16.3 
14.3 

14.3 
13.0 
11.1 
14.5 
13.3 

13.9 

17.36 
29.76 
15.54 

f 0.031 
+ 0.875 

Hence the sinaller the barometric gnclient for March 
on the continent t,lie lower the air temperature in north- 
eastern Japan for July aiid -4upst. 

A similar correlation lies been foxnd between the oscil- 
lations of the intensity of the action center of tlie conti- 
nent in March and the July and A u p t  temperatures a t  
other places in Jnpm, especidly i n  its northeastern 
provinces; but the correlutiop is less pronounced on the 
wrest side tShm on tlic east side of the central mountain 

“#%e IV, which is not reprinted, gives the temper& 
ture deviation nt all stutions on either side of the ran es.] 

The probability that the sign of tlie temperature fevi- 
ation in the different sections of northeastern Ja an will 

is given in Table 6. 
be the same as that of the bwometric gradient a t  % ikawei 

TABLE 6. 

L[san.....l 3.11 

These results are graphically shown in t,lie diagram, 
figure 1. 

................................. Same i 
Opposlt0.. ........................... I 

Intermediate ......................... 2 
Cases ............................ ___..I 20 
Probability of same sign ............. I N  

FIQ. I.-Curveof bsrometricgnidient!n Msrehat Ziknwei f-) compared with tem- 
perature depwtures lor the following July at Yiyako f.-.-.--), snd for the fol- 
lowing July-August at Nemuro (........ J. 

From an examination of the [complete Table 31 we see 
that the prolmbilities of a deviation in tlie senie sense From Table 6 we see that the correlation is fairly estab- 

hshed on the e& coltst nncl is merely suggestive on the 
west coast of northenstern Japan. 

In  northeastern J:tpan there are two mountain ran es, 

in the central part of the district. The former is called 
“Ritakami range” and the latter the “0-u range.” The 
flat lnnd between the two ranges is the vnlle of Kitakami 

first forced to ascend the steep slope of the Pacific range 
and descend towxrd tfhe flitt land on the west side of the 
mounttlin. Again it ascends the east side of the central 
rimae and descends to tlie coast of the Japan Sen. As the 
resat  of pseudo-adiabatic expnnsion, the cloudiness is in- 
creased in these districts, especially on tlie cast sides of 
the mountdns. On tlie west sides the cooler inflowing air 
is largely wwmed, owing to the adiabatic coin ression and 
to conduction from the land surface over wLch tlie air 
flows, and the cloudiness is comparatively less. This ex- 

one of tliem running along the Paciiic coast and the ot % er 

Eiver. The infiowing cool air from the 4 acific high is 

and in an-opposite sense are: 

TABLE 4. 
. . . . . . . . .  .- - . -. ............... .- . -- - 

j Nemuro. 
. .... ... 

Miyako. I Isinomaki. 

I 
Same sense ....................................... ~ 16 
opposite sense.. ................................ .! :{ 
Iniermediste.. .................................. .I 1 
Numiwr of cases.. .............................. ..I 20 
Probabilltv of the ?;me smse... ................. .! S O 5  
Probabilltk (cirrectedi ............................ %.5% 

We see that the probability of tho variation in the 
same sense is therefore very great. Hence the decline 
in intensity of tho Siberian anticyclone in March appears 
to be associated with a fall of the mean air temperature 
on [Jspan’s] east coast in the following July and August. 
...... - 

4 Vn1oe.s for Uiyako and Isinomakl here opltted. 
G Added from author’s Table V, the remslnder of which is omitfed+. A. Jr. 
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1893 .................................. 
1894.. 3.6 

1 m  i 4.2 
1s9i.. 4.6 
1898 1 4.1 
1SW 3.9 
1900. 4.8 

1901. ................................. 4.4 
I W  -.:. 2 3  
1903 3.8 
1904 3.8 
1905 ..................................I 3.7 
1908 4.0 
1907 .................................. 4.4 
190L.. .............................. 4.3 
1909 4.7 
1910 4 0  

-- I _  

................................ .................................. 1895 I 3.3 

.................................. ................................ .................................. .................................. ................................. 

................... ........... .................................. .................................. 

.................................. 

.................................. .................................. 
Mean.. ........................................ 

TABLE lO.-Cmelation b.etulccn bacwnctrie gmdht at ZikazOs* or 
J a n m y  to March and mr ternpaatwe m the a camt of Japan bf- an 
Augwrt. 

17.3 
17.8 
15.8 

17.7 
17.0 
16.4 
15.4 
182 
17.9 
14.5 
15.9 
18.5 
14.7 

15.7 
17.5 
17.8 
16.8 
16.3 

16.8 

plains that [the] correlation under consideration is less 
pronounced on the western sides of the mountain ranges 
than on the eastern or Pacific sidea 

at 
Zikawei ClnrE July air temperature on the enst coast of 
Jarp&n.-In section 3 I have shown that there is a marked 
correlation between the March pressure gradient at ZikRr 
wei and the mean tem erature on our east coast for July 

between the March gradient at Zikawei and tmhe July 
. teslparature at Nemuro and other stations. The last two 
columns of Table 3 taken from the author's Table V, 

4. C m & h  between March barometric gradient 

and August. We ah s 1 next exmine the correlntiun 

which is not reprinte d in full] give y and A?/ for July alone +a 1 
+O. 5 ao -a 2 
+a7 

2:; 
-a 3 

-a 4 
- a 3  

Station. I Zikawei. Nemura 

+a 9 +a 2 
-0.4 
-1.4 
. +l. 4 

+L 1 
-2.8 

+l. 7 
-a 9 

-a L 
-0.1 

+a 2 

-0.1 

+o. 3 

+a 6 

-L 1 
+1.0 

-0. 6 

+a 7 

ao 

....................... ~ - -  

........................................... ....................................... 
r ................................................. 
Y ............................................... 

Nemuro. Miyako. Isinomski. 

17 .361  17 .361  17.36 
38.59 45.34 1 13.11 
15.77 2 1 . 3 8 j  16.82 

+0.609 1 +O. iM I +0.fB13 
A0.095 1 f0.085 1 zt0.W 

_I___)___ 

+a 3 

-a 5 +L 0 -a 8 -LO 

- -  - 
atNemuro. - 

deviation in the same sense is as follows: 
The complete table shows that the probability of a 

BluMssslw ....................................... 14 1 1; I 15 
Oppdte SeIIse. .................................. 3 
Intemledhte.. ................................... 2 
Number of -. ................................ 
Probability in the same s ~ l l s ~  .................... 

The probabilities of B temperature I wiation in the 
same and the contrary sense with the barometric gradient 
are : 

TABLE 11. 
The coeflicienta of correlation and their probable 

errors are as follows: 
TABLE 8. 

~ ~~ ~~ 

Nemuro. Miyako. klnomsll. 

13 15 
6 4 

1 

Same sen..e. 
Opposite Feme.. 
lntermedlste.. 
Number of caw P 
Probnbilitp of the same sense 
Probabllity (corrected) .......................... 

~ ~~ 

The coefficiennts of correlation and their probable errora 
are as follows : 

TABLE 12. 

From the above calculations we see that there is, 
on the whole, a strong1 pronounced resemblance between 

air temperature on our east coast in the following July. 
We eve  in Table VI [not re rinted] the ten1 ernt,ure 

central mountam ranges and shall show that. the corrrla- 
tion is most stro 

deviation in northeastern Japan, having the same sign 
as the Zikawei pressure gradient in the preceding March. 

TABLE 9. 

the intensity of the B iberian anticyclone in March mid 

deviation in July at the other p P aces on eit,her si J e of the 

Table 9 shows Yl t e probability of a July temperature 
ly established on our enst const. 

I Nemuro. I Ylyako. 1IsInomaki. 

X A X Y  ............................................ 7.59 
m y l ?  ............................................ 
2IA1. Ayl ........................................ 
r ................................................. 
w ................................................ 

We have also computed the coefficient of correlation 
between the difference of the barometric Dressurea et 
Likawoi and N afa for January to March, and an temper- 
atures at our east coast stations in August, and have 
found the following results: 

TABLE 13.--Gorrelation between the pressure diferena Zikawei-Nafa 
for J a m m y  to March, and temperatures in Auguat on the east coast 
of Jnpati. 

Between the 
ranges. 

12 
8 
0 
M 
80 
- 

15 
5 
0 

20 
75 

-- 

8.mr. ................................ 13, 17 13 14 ......................... I 3 6 5 ......................... 0 0 1 1  
Numbexofcasa ...................... a0 20 20 20 
Pmb8bll i tyofthl lamesign ......... 65 85 65 70 

__ 

33s)'. ............................................ I am 
I.. . I -5. .n 
E(AyIS..: ......................................... i O a Z  I gg 1 s(n ........................................ ;Inr.n~l. b 4 U  1u. JJ u. w 

1c. ............................................... r ................................................. 
Probability, in the same sem.. ......... .........I ,5% 75% 

5. Cowelation between bayometric g.rad.1:en.t at ZJmwci 
fm Janaay to March and air tmpmtuul'e on the cast coast 
o Japan in August.-The follomng Table 10 shows thBt 

ere is a su estive correlation between the bnsometric 
gradient z at B lkawei for the period January to March and 
air tampmatures on Japan's east coast in August. 

it We give in Table VI11 [not reprinted] the temperature 
deviation in August at other places on both sides of the . .  . . . . . . .  c ., 1 . .  mountam raxues ana me aeviation 01 me Daromenc ma- 
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SteuOn. 

Petit Manan ....... 
B1ockMendS.E.. 

Pollock Rip Blue 
L. Veasel. 

diation, whence are derived the followkig probabilities of 
a temperature deviation of the same sign.= the deviation 
of the preasure gradient. 

TABLE 14. -~ 
Between the I zg! I Westside. ranges. 

En. Yn. 

-- 
181 a1 

88l U 

1:17S 14 

1-1 I 

imi.. ........ 1m .......... 
1885 .......... 
im .......... im .......... 

. 

Lbme ................................ 
N a o f c a y  .......................... 
Pmbabllityofthesameslgn (70) ..... 

............................. ......................... 

Pmbeblllty (-tea) (R). ........ 

+a 24 0 
I +1.69 + 9  

-0.61 - 3 
+a34 + 5 
-1.10 + 7 

111. DURATION OF BRIGHT SUNSHINE. 

6.  Correlation between the baromutric grudiont ut ZiXo iwi 
fm .March and the durdion of bright sztnshiw in  nort.4- 
eastern Japan. in. July.-The anomaly of thc duration of 
bright sunshine a t  any station is often due to ti locxl 
cause. Yet I have ventured to esamine whether the 
correlation between sunshine duration and the eneral 
barometric distribution exists or not. In the fo B owing 
Table 15 we give the [deviation in] the duration of bright 
sunshine at the meteorolo ical stations in northeastern 

by Jordan's heliograph. 
Japan. At these stations t, 7 ie bright sunshine is recorded 

_____-- 

ipgs .......... I +aw 

im .......... -0.4 

1 S 7  .......... +0.64 
189s ..........I +1.24 

1800 ..........I -0.41 

TABLE 15.-DeVialkm of eunahiiie duration (per cent). 

+ 4 

-io 
+ 7 

0 

+ 6 

From Table 16 we see that on the east coast of north- 
eastern Japan the correlation betweeq the variation of 
the inteusity of the action center in March and duration 
of bright sunshine is at least a suggestive one. The 
greater the barometric adient a t  Zikawei for March the 

III July and August. But on the west side of the central 
mountain range in northeastern Japan we could not find 
any correlation which is worthy of notice. This fact 
ivos a hint for the physical interpretation of this c o r n  

ktion between temperature and barometric oscillations, 
which will be given in my Second Note. 

peater the duration of T righb sunshine on our east coast 

......... 
+ 6  
+ 7  
+ S  
+ R  
+ i l  -1s 
+ 4  
-17 
+12 

+ 1  
-22 

0 

ANNUAL HOURS OF FOG, 1886-1915.' 

A compilation of approximate hours of fo or thick 
weather observed per year at 508 fog-signa 5 stations 
throughout the [Lighthouse] Service during the period 
lSS5 to 1915, inclusive, has been continued from the 
records of the Lighthouse Service, along the lines men- 
tioned in the Bulletin for August, 1912. A summary 
of the )rincipal results is given in Table 1, giving the 

inurii number of hours of fog in a single year and the 
stntioil having the highest annual average for the period. 

TABLE l.-Hnrirs of fop  or tbid wcatfim, per year, at 608 rt&'m, 

results I or the station in each district having the maxi- 

loc~.5--i3la. 

-- 
0 

+ 6  
+ s  

0 
- 1  

+ 1  
1 .+11 

+ 4  - S 
4- 1 

- 5  
- 6  

. . . . . . . . . . . . . . . . .  ........ .- -. . 

I 1 lfeani Maximum observed. 

......... 1st ...I 5~ I 674 I Scguin ............. 12,734 +iq  ?&..I 36 I 6SO areatRoundShoa1 1,727 
+ I  L. Vessol. 
+is 3d ...j 100 463 New London Rar- 1,809 

4th..j 13 3% . DPlowareBreakws 913 
0 I .  I hor. 

1907 
1907 

I.% 

1 1 7  

July. 

Tokyo. 

- s  
+ e  
+21 
+22 
-11 

+ 1  
- 4  
+30 
- 9  
- 8  

-11 
- 9  
- 4  
+ 9  
- 4  

- 9  
+ 3  
- 6  
+ 6  
-14 

39 

_- 

L. v. 
Egmont Key ....... 
Cuhlts Gap ........ 
Clweland Break- 

Thunder Bay Is- 
Calumet FIarbor.. . 
Lqeotrh Cap.. ...... 
S w i f t s u r e  Bank 

S m  Frandrco L.V. 

watcr. 

land. 

L.V. 

August. I 

128 1913 
S19 1W7 

1,224 1915 

1,085 1909 

2 asS 1913 
1: 144 1915 
1,770 1912 

2,145 1916 

Egmmt Key ....... 
Cubits G a j  ........ 
Buffalo ter. realms- 
MiddleIsland ...... 
Calumet Harbor. - - 
swfftsare  an^ 

Point Reyea ....... 
Ca eHlncbiUbro& 
L.V. 

Mean .... -I-. .. ......I 

112 8 
l0 

624 P 
Mi 11 

1 1W 0 

I,= 9 

1,337 U 

'6S5 6 

1904 .......... 
1oQ5.. ........ 
me .......... 
1807 .......... 
lsoB .......... 
1809 .......... 
1910.. ........ 

... 

Tokyo. 

+ 2  
+ 6  
+ 1  

2: 
+ . 7  
-10 
+ 1  
+ 7  
+l5 

+ B  
-m + 12 
+1G 
-23 

- 7  
- 3  
+ 5  
+ 1  
-1; 

50 

+0.69 
-0.64 

-0.06 
+a08 
+a19 
+aer -a 58 

trlct.) sta- ' Yra' ' 
.- Itlrmsl/ fi: I Statlon. 1 Hrs. 1 Year 

+ 4 
+19 
+10 
-11 

53 

- 9  - 13 
+30 
- ?  
- 5  

-10 
-3 
- P 

+ :: 
+ 2  
+18 
+ s  
+11 
- 3  

43 

- 

-15 + 4 - 4 
-10 

33 

i th. . '  1 112 

1Oth.I 15 I '22.9 
9th.: 16 I 2N1 

1lth.j 47 310 

l?th 51 359 
16th:I 10 378 
17th.l 28 439 

Same .............................. 
Intermediate ....................... 
NUmDerofcaWS ................... 
Probabllity ........................ 
Correlation coetDclcnt.. ............ 
Probobleerror ..................... 

OppoRitc.. ......................... 13 15 
4 5 
3 0 
20 W 
LE 75 

0.37 0.5s 
&O.U fO.10 

13 
5 

CR 
0.57 

*O. 13 

19 1 

I No fog-s~cnal SI 
tion in the nth dis 

1 Compiled from 
was the esse In pr 

13 14 
51 6 
20 i 2! 
M I 70 

0.41 0.42 
&O. 13 1 +O. 12 

DelawareBreakwa- aaS 90 

Baltimore ......... I 1 'I 
B ~ 1 c k L . V  .... 8 

ter. 

Lions In the 9th. 13th, 14th, l5U1, and 19th d i a t r i C t h  Noregalsr& 
wt prlor to 1913. 
he statlon averages instead of from the Brmnsl dlshict a-, Y 
rious report. 

July. 

N:y- Tokyo. 

. --- 
Sign. 

...... S~rv-icc arcrwii  over 1,000 hours of fog per year, 14 
or practic.a.ty fiJ arc in the f i s t  clistrict. 

An intci-esting masinium record is that observed at 
Cnlunict, Hnrhor, near Chicago, Ill., in the twelfth dis- 
trict, where 3,260 hours of fo , or about 26 er cent of 
the ycar, occ.urrcd in 1913. Tfis and other La 5 e stations 
8rc tiffwterl somewhat by smoke in the vicinity. 

N i m -  t.::. 
. 

11 

o.!,; 
19 1 

*o. 12 ... .. 
... -. 1 Rcprintedfmm Lighthouse Seivice Bulletin, December, 19l5, No. 48, p. 194. 


